J) 



Europaisches Patentamt 
European Patent Ofllce 
Oftice eu:opt-n des brevets 



0 256 714 

A2 



EUROPEAN PATENT APPLICATION 



A-c:;Ci»::-r r.jrr.oe- 87306753-2 
Date r: f.hn-; 30.07.87 



Z 'n- a- A61K 39/395 . 

^A61K39 '395,37:02) 



-S- ^-'cnr/: Ol.OaSS US 892596 
29.0S.87 US 53681 

Ca*e o- rL'DitC2i:cr. 0^ arc. Ca!.-:- 
24.02.8S Bulletin 88*08 

0 Desicnatec Corrcctmc Stares: 

AT BE CH Oe ES GB GR fT LI LU NL S£ 



AoDlicar:; CETUS CORPORATION 
1400 Pitty-Third Street 
Emeryrville California 9460e(US) 

^2, Inventor: Stevens, Paul 

1126 El Centro Avenue 

OaMand California 94602(US) 

Inventor Houston. L L 

1901 Oak urest Onve 

Oaidand California 94602(US) 

Inventor: Zimmerman. Rot>ert 
i 3912 N. Peardale Orfve 

Lafayette Califomia 94549<US) 

Inventor: froths, Kirston Edward 

2646 IMIra Vista Drive 

El Cemto Califomia 9453Q(US) 
! Inventor Issell, Brian 

255 Pemwood Drive 

Moraga Califomia 94556(liS) 

! © Representatnre: BIziey, Richard Edward et al 
BOULT, WAOE & TENNANT 27 Fumival Street 
London EC4A IPO(GB) 



® Combination therapy usmg antitumor monoclonal antibodies and/or Immunotoxins with 
interleuldn-2. 

© AntiMumor activity .n humans can be augmented by administering to the nuimmaiian host a pharmacologi- 
ca^ y effective amoon: of mammalian IL.2 and at least one immunotoxin that binds selectively to human tumor 
cells antuor at least one monoclonal antibody that binds selectively to human tumor cells. The IL-2 and 
Sl^l^r.f'T^'*' administered separately to the host. The compositions and 

-^medicauons of invention are useful for prophylactic or theraoeutic treatment of such cancers as ovarian and 
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COMBINATION THERAPY USING ANTI-TUMOR MONOCLONAt ANTIBODIES AND.'OR IMMUNOTOXINS 

WITH INTERLEUKIN.2 



to .CP - > -o'-o-navon -J .nterte'j«"'-2 anc a: teas: one -ncnodonai ant.Dody 
,..s :nvem-on ,e!a:c. *o .5e c o-- ona . ^ . :>.c,nv.ac;.c ant.tumor treatment ot 

anc o' tmmuncioxin directed c;d>ns: tutt.o. .c-ns m .ne .nerco.u.'. ^ ^ . o 

c-«^i fa'tor oecause of its aoi'-iy -.o incuce aroiiiera.ion c sti-nu.a.e- -y^P 
:.;^ocn,z»c as codulai-oQ a var.ely o! funct.ons C .r-muoe system ceMs m anc. ^ v^. 
■ -2 wac .nmatly rT,ace Dy cu^.vot.nq noman oer.onera! o-^= .ymcrocy.es (PBL) or other 'L-2-ProO.c.ng 
._ 2 ^a- .nmaii/ eue Reccmsnani ONA tacnnology has provided an 

« Lie Aads Researc. fi983). n:4307-4323 nave reoonec cor-mg tne human >L-2 gene and 

"""ri;:;;"""!??^ .esc.^. and c.a.ms mute,rs o< P.-2 .n wn-ch me cysteine normally 

" as senne or a.an,ne. U.S. Paten: No.. 4.53078- ana 4.569.-90 cscose an.^ cla.m methods lor 

=x.:-."n3 recomo.nans native IL.2 and muteins thereot. ts «eii as the ounfied torm of lL-2 

L..S »aten: No. *.6M.377 issued August 5. 1986 discloses an lL-2 composrtion '";«»^ « »° J'^^^ 
st :u-..r.s :r, a oha.'maceut,ca«y acceptatte aoueoos vehicle comoosed of ox.d«ed J^^J^, 
r- reccmo.nan, 11-2. The 11-2 -s noted as useful in comt^nation v.,t. c«otox.c chemotherapy or ^radurt^n o 
sur9er^. in tne treatment of mahgnant c pre-m3.igr«m diseases .n a direct therapeutic or ^^an, «tt.ng 
... comtx-nation w,th other wimun^mcdulaong drugs, lymphokines .e.g.. IL-1. IL-3. CSF-i and IFNs). or 
naturally occurhng or inducible anti-cellular toxins. . „ ^ 

a=«nserg ^.d his cowodcers have shown tha: systemic administration of recomb.«int "-2 .n h^h 
.5 coses causes regression of established metastatic cancers -n mice (Rosenberg « »< ■ i §2: ^il^ 
161 1169-1188): and. in conjunction with lymphokine-activated killer cells (Rosenberg. S. et New §22ji 
(1985). 313:1485-1492). and tumornnfinraiing lymphocytes (Rosenberg et al.. Science (iSHb) 

233:1318-1321). in humans. _ _ „,-„rt 

"Since the mid-1970s, there have been numerous reports of murine monoclonal ant.bod.es that witerart 
wth human breast cancer associated antigens. In tt.ese reooned studies. m.ce were ^"^^^^ 
. boosted w«h human milk fat globule proteins, breast cancer cell lines or breast cancern^mt^m ext^s^ 
immune spienocytes were fused with mouse myetoma eefls and hybridomas «'t««^'f „^ 
specifcity OS the cu«ure supematar« for bre«t - brwst ca«cer '^■"^^'^"^j;*^ ^ 
i Cancer <1981) 28:17-21: Yuan. 0.. et al.. JNja -tl982) «:/<e-728: C«)cc«. «. «. et Cancer Res, 

' ■ Mc^^ recently. mvestigaors at.Cetus Corporation have d«r-.over«J murine »«onoclonal 

bind selectively to human breast cancer ceUs. are IglSs or .gMs^. wh«, cor^at^ ^ t^^, 
form an immunotoxin. exhibrt a tissue cuftore inhibitory dose which results « 50% of ««*ol •«we«»2 
protein synthesis (TOD S0%> at immunotoxin concentrations of less than about lOnM agamst ^^art one 

^ of MCF.7. CAMA-i. SKBR-3. or BT.20 ceUs. Tliese antibodies are <tescribed more fully m EPC Patent 
Publication No. 153.1 14 published August 28. 1985. . 

m addition, researchers at Cetus Corporatioo have discovered murine monoclonal antibod.es whjch d 
not bind to blood cells, have a breast tumor binding range of at least 0.25 (i.e.. they bind to at le«t 25 A 

breast tumors tested) or have a breast cancer cefl line binding range d greater than or equal to 0.25. h«« 
.s a normal tissue reactivity as defined betow lor human breast and/or ovarian cells equal to or less than 0.09. 
are kiGs or igMs. and. when conjugarad to an imaging moiety, produce a signal sufficient to .mage breast 
cancer tumors. These anUbodies include most of those described above and are descnbed more lully m 
European Pat Pub. No. 220.858 published May 6. 1987. . ^ _j 

immunotoxins. which are comprised of an antibody conjugated to a toxin, have been used tor therapy 
sc various cancers to which the antibody is specific Certain immunotoxin molecules may be too large to reach 
the tumor cells efficiently due to poor diffusion out of capillaries. 
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irrzi-.r.a-.ic z'^erxo^r^erdOy jsnr t-^c c '^O'e 2n;<-cancer c:."jcs :o :rea: T.atrgnant tumors m humans tj 
cj--c-n:)v "1 js^ .r -eseafti aic '.i :ne ::-n:: The ani»-can:e: rrugs -.ay oe anttmeiaooiites. aikyiaimg 
^zcr-.z '^r.\.z:oi zz ^e^'rai rc crn: e:: Cc-nc-noiicns o' orucs a'e ar-^-nsierec m an attempt to ooiam a 
s»-re":.-:: cv:d:c''ic 0"?*:: ':^or: 7a.-.re-s rg . :arc;nomas. moianomas. lyrronrmas anc Cjfcorr.as. ano 
:? 'e-uce ?' rc-.tnaie eme-'oente o: Ofuc-'^rSfSia": cei;s arc :o reouce sise etiects oi eacn Orug 

C*r Hosenstein e: ai _ ^'^munc' ".9o5i v5£ '"25-'.742 otsdorec tna: il-2 increases the vascular 
:-e^''--rcCi'::v a-c ra:e terj*^- a::;u.'"i.r> --.-♦'usrcn mro o-gans i ct^e e: a: . J_ Immunol fi985) 135:2365 

T: acrj-'ca-TE' M^^ow-ecce '■-o c-no ^.as acr^'^^fS^e'ec .■r^.muroto)^:'^ ar': c Toncc:onat antiDody anc3 iL-2 lo 
"ecreasc c eiirr-maie :umc* ou'Oen 

AccG'Oingiy. ;ne oreser;: tr,ven:ion cfOvices a -omoosition suitable 'or oarenierai or suDcutaneous 
ac.-^.rtsrrarion to a warfn-oioocec nnamnafiar ncs: tor rne^aoeuvc or propnyjactic treatment of tumor Durden 
corrcnsing a mi>r.ure. m prarmacoioc'caiiy ertec^ive amounts, o*. IL-2 from a mammalian species and at 
•eas: one- Tcnoc-orai antioocy arc cr immunoiuxm ma: o:ncs setec:iveiy :o cetis containing ine tumor 

In another asoect. the :nvenncr D'ovices a methoa ?0f theraoeutic or proohyiactic treatment of tumor 
t)'jrC9h a w2'f^.t;ioo--ec -r.ammaitar. hor corrprismg administering to saio host a pharmacologically 
^Hect've a^O'jnt o: a ccmo^nator-. of !L-2 ?rom a mammaifan soedes anc a! least one monoclonal antibody 
c"d c: I'^mLrnoio.ryr: :-ai Ofnrs selectively tc ceMs to''.tairrng the tumor burden 

=-e:eraz»iy the !L-2 :s a -ecorrDmant njr-.an IL-2. anc the monccicna; anttboCy employed aione and'or 
■n the immunotcxin selectively Omds to human breast and/or ovanan cance' ceiis and has a G or M isotype. 
ar.d tne lumo' ocrden tme treated :s breast and or ovarian cancer 

Tne comoinaticn cf (L-c immunotoxinfs) anacr antobody(ies) ..i phamacoiogicafly effective amounts is 
expected tc provioe sui*tab.*e treatment of a variery of forms of cancer, especially oreast and ovarian 
25 cancers. 

The inveniion includes the use of a combination of iL-2 from a mammahan species and at least one 

mchocional antibody that binds selectively to human tumor cells and'or at least one immunotoxin that binds 

selectively to human tumor cells in providing a medication tor the iheraoei-nic or prophylactic treatment of 

turror burden in a warm-blooded mammalian host. 
30 Preferably, tt>e lL-2 from a mammalian rpecies and at least one monoclonal antibody tnat binds 

se?ectiveiy to human tumor cells and-'or at least one immunotoxin that binds seleaively to human tumor 

ceils are to be administered separately. 

!r yet another aspect the invention includes a comoosmon suitable for parenteral or subcutaneous 

prophylactic treatment of tumor burden comorising a mixture, in pharmacologically effective amounts, of IL- 
X 2 from a mammalian species and at least one monoclonal antibody that binds selectively to human tumor 

cells. 

A iurther aspect cf the mvention is IL-2 from a mammalian species and a: least one immunotoxin that 
bines selectively to cells containing the tumor burden and or »* teast one morioclonal antibody that binds 
seJectiveiy to human tumor cells for use in a method for theraoeutic or prophylactic treatment of tumor 
burden in a warm-blooded mammaJian host compnsing acministermg to said host a phannacologically 
effective amount of a combination of said lL-2. immonotoxin(s» ana-or antibodyftcs; optionally with the 
components of said combination to be administered separately to the host. 

The invention also includes a process for tf-e preparation of a composition suitabte lor parenteral or 
subcutaneous admirostration to mammalian hosts for tneraoetrtic or prophylactic treatment of cancer 
-5 comprising mixing together or formulating for such use IL-2 from a tnammalian species and at least one 
monoclonal antibody that binds selectively to hurmn tumor cells and'or at least one immunotoxin that binds 
selectively to human tumor cells. 

The term "therapeutic* treatment refers to admin-stration to the mammaiian host or patient of the IL-2 
and immunotoxin(s) after the patient has developed cancer, (i.e.. after a tumor burden has been deter- 
so mined;, as measured by any means in the art. with resuttant decrease or elimination of the existing tumor 
burden. 

The term "prophylactic" treatment refers to such administration to prevent recurrence of the cancer 
after therapeutic treatment has been administered. 

The temp»s "cancer" and "tumor burden" refer to any neoplastic disorder, tncluding such cellular 
55 disorders as, for example, renal cell cancer, Kaposi's sarcoma, chronic leukemia, breast cancer, sarcoma, 
prostate, pancreatic endometrial, and ovarian carcinomas, rectal cancer, throat cancer, melanoma, colon 
cancer, bladder cancer, mastocytoma, lung cancer and gasvomtestinai or stomach cancer. In Uie method of 
the invention, the target tunvor burden is advantageously breast andtK ovarian cancer. 
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Tne i-'T-. -o-,£"r.a:oioo:ca!iv eMec:we anounr refers to tne '.otai a-noun: oi eacn active component of 
:ne r>e:noz c: co-^r'js.iicn -^efe-n tnat :s su^^.c.ertI ..-i sno-mg z mean.ngiui oanen: Der-el.:. < e.. srotonoaKon 
:.ic a^c V-eV-c^cn ci a:so2se w-ien !r>e ettecwe amounts oefmec herem are emoioyec. more etiicacy 
- '-.-jia'n^c US!--: tne ccmDinator man u:<ng e*!hef ccmoonem, alone As aooi<eo to an mo.v.ciuai acuve 
=nc-eo.enrac'-i.n-.!Veo aione. tfie :erm rcie-s to ma: .pgredie.T atone: when comD.nat.ons are usee, me 
:e.^- refers :c co-n^mec a-T^ou:«is m r^e creoaration :.iat 'esui: m the tneraoeutic or proDhyiactic eHec: 

Tr.e'teV Vecomomen:- reiert :o <L-2 ofocuced by fecomomant ONA tecnmoues whefem generally the 
acre zoz:r.c :cr tL-2 :t cicr.ec ov kncwr feccrrxmam ONA technology ror ej^annote. the human iL-2 
-ene s .nserec .nto a suitaDie DNA vectc sucr. as a tiacienai oiasmrc. oreierat/iy an E cou ptasmtc. lo 
ooia.n a reco-^Dinar: piasmc. anC tne oJasmic ts used :o transform a sucade nos; Tne gene .s ejcoresseo 
■.-^w.^ n?s: :? pror uce tne recorr.omam proten Examples o*. suitaoie recompinan: piasm.cis ior this purpose 
nciuo* PBR322, cCR^. pMS9 and pSCl The transformed host may De proitaryctic or eukaryotic. including 
mammaiiar. yeast. Asoergiiius and msec: cells. One prelerred em&odimen: herein, but not the only 
preferrec empccrmen:. employs oactenal cells as the host 

The term -pnarmacgu::caiiy acccp**aote" refers lo a carrier mecium. that aoes not interfere with tne 
effectiveness o* re ptoiogica' activity oi tne aaive mgredtems and rha: <s no: toxtc to trie hosts to which tt is 
acministereC. 

As usee r>e'ei??. tr.e term -monoc:onai antitxxJy" means an ar:i5odv compostt.cn -lavtng a homo- 
-eoeous ant.eccv popuiattcn t: :s not mtenoeo to i>e limtte^ as regards tne scL*fCe cf the antibody or the 
marne' 'n wnicr .'. ;s mace 

The term "irnmunctoxin" as used herein refers to a conjugate of an anioody or ^ragmen; oi an antibody 
anc a cytotoxic moier/. Tne antibody or fragment mereof employed mus: otnd selectively to human tumor 
cstls and be effecirve »n an immurxrtoxin. The antibody is chosen from those described hereinafter if ii is 
effective in the conjugated form. The cytotoxic moiety of the immuro!Ox:n includes a cytotoxic drug or an 
enzymaticai'.y active town of bactenal or plant origin or an enr/matjca«y active fragment ("A cnain*) of such 
a toxin- £xamp*es of eruymatically active toxins and fragmems thereof include diphthena A cnam. 
nonbindmo fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruqirwsa ). ricin A chain, 
abrin A chain, modeccin / chan. alpha-sarcin. Ateufites ^ordii proteins, dtanthtn proteins. Phytolacca 
americana proteins (PAPI. PAPII. and PAP-S). momordica charantia inhibitor, curon. crotin. saponana 
officinaUs innibitor. gcionin. mrtogellin. restrictocin. phenomycin. and enomycm, Ricm A chain, nonbindmg 
active fracm,ems of diphtfwria toxin, abrin A chain, and PAPII are preferred. Most preferred is the ricin A 
chain. 

As used herein, tfte term ''select**^ trrvJing to human tumor cells" refers to preferential binding of the 
antibodies of M\e immunotoxin to human cells that are cancerous or exhibit cancerous growth or other 
properties charactenstic of cancer. The antibodies of the immunotoxins do not preferentially bind to normal 
heatthy cells. Examples of such tumor cells indode leukemia cells, prostrate cancer cells, colorectal cancer 
ceUs, breast cancer cells, ovarian cancer cells, rectal cancer cells, throat cancer cells, melanoma cells, 
colon cance- celts, bladder cancer cells, timg cancer cens, and gastrottnesiiaaJ c stomach cancer cells. 
Most preferably, the amibodies ot the imnuinotoians setediveiy btno to tjreast and'or ovanan cancer ceils, 
as oopcsed to tjinding to normal noncancerous ceUs. 

As usrtd herein with respecl to the exemplified monoclonal anti-human breast cancer antibodies of the 
immunotoxins. tt>e tern "functional equivaienf means a monoclonal antibody that, (a) has a breast tumor 
binding ranoe of at least 0^5 or has a breast cancer cell line range of greater than or eoual to 0^: (b) 
binds seiecively to human breast cancer cells: <c) has a G or M isotype: and (d) binds to the same antigen 
or epitope as the exemplified monoclonal antibody, as detemiined by immunoprecipitation or crossblocking 
and sandwich immunoassay. 

As described above, the term fuf^ctional equivalent* as used herein includes four criteria. The last of 
these criteria, binding to tt>e same antigen or epitope as an exemplified monoclonal antitKKJy. may be 
demonstrated by experiments which show crosst)locking of an exemplified monocl0f^al antibody by the 
functionally eautvalent monoclonal antibody. Crossblocking occurs as a result of an antibody binding to me 
same epitope on an antigen as that bound by one of the exemplified antibodies, or as a result of an 
antibody binding to a different epitope which is so ctesely srtuated on the same antigen that binding of an 
antibody to one epitope blocks the binding of an antibody to the second epitope. Crossbtocking thus is one 
of the criteria by wt^ one can determine that a functionally equivalent monoclonal, antitwdy binds to the 
same antigen or epitope as an exemplified monoclonal antibody. 
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an^-^e^ oC'tcot: ir. :nese a^savs. a firs: monocior^a' an:icocJy =* oouno :o a 
^. ^ A':#:' '.'Oitr^e"-: *J Dreven; non£Deci(ic o»nc!ing. a 

•r:.o-:-*. or : accc-c -lo ocunc ar.icocv Suosecuen;)-/. a :>ccon5 antioo w '^avng a 
e'arr^i'-o a t-'-Tio^enr': enjyfrie s aaoec :r>e secona antifccOy oma* to the 
e'-tcoe '.'ecj?: ^ ^'ji-'.cic ccD-es o; :ne same ecitooe on :ne same antigen are 
secor^c ar^: r.ocy ^a*;: 'o O'ic. e::^ie' ne same eo::co«r soeciiicity or OtHerem du; oroximat 
::r--- ..s .r.rrcatec '"'t 'ozS:\t o- zc:'^ '^^e cress:::! ar-a sano^^c*^ assay are lunher 
* tes'.s S'-'C^ as :mrnunfc r^ecctatron :,r '.vestern cioT^t'ic to cnaracienze tne 
-?.c-:w'.a-' '^cc^:?s» antigenic j Dour-r ootn ar.::t30Cfes. 

T-.^ Ar^er'csn Tyce C'jr.ure Coiiec:iC'.-. »'ATCCl. Roc^iviHe. MO USA nas a woe variety of coil imes on 
^r.^'Ot: ^ntcr proc'jce monDC'.cna* amitodes to target iKjncrs =or exarr.oie. cel' imes producing nnon- 
:rcna' ^r.:to^c.'es :c r.-rrar nor-smad cet: lung cancc mctuce 7030^ (deoosced as ATCC No HES310). 
Z-'V it-.es o:oCuC:nc mc^'oc^ma! ar:t:ood:es to numan neianoma cells include 704A1 tocQOsned as ATCC 
\'c HBS302t Ce!: ''ines ofoducmg fronocionai antJDOd>€s ;c small cell carcinoma mciuoe tne cell lines 
reccsttec as ATCC HBB^2 and ATCC H3671 1 . Cell tmes producing aniit>odies to pancreatic carcinoma of 
:ir:a! of'tT'i^ -rci-jce T-^e -/or^coma ceoosjted as ATCC hBESO^. a ce!i *ine producing amibodies whicn 
: -'c 'c a.-^ ec-itooe r'es^^n* on ader>ccart'nomas ot the rcrr.acn. co:or.. and pancreas, and to esophagus. 
r-lrV.c JJanan tJrr'c'S "icv.- as CSlfXr. Ts deoos-eo as ATCC H2358C' 

Ccr.j'joates c! :ne a-vocoy anc cytctonc moteu- ^ay oe rriac^ jsmg a vanety o! b:tunctionai protein 
Tico::y!ng' reacems. Exarr.pies o< sucn reagents mcluds N.succinimtoyi-3-(2-5yridy!dimio» propionate 
;SPDP;. iminotnioiar^ MT;. bifunctiona! derivatives o* imidoesiers sucn as dimetny! soipimidate • hcI. active 
esters £u=n as aisucc:n:m-:dyl suberate. aldenydes sucn as glutaraldenyde. bis-azioo compounds such as 
D.S (D-azidopenzoyi) neKanediamme. b:s-diazoniurr. derivatives such as ois-'p-dtazcnium-oenzoylh 
eriyienediamine. ditsocya.'iates sucn as to!yiene-2.e-ditsocyanate. and bis acuve fluorine compounds such 
as i.s-drtluoro-2.A-d»nitrooen2ene. 

The me:hod of tits invention involves admrnistering to a wafr-:-blooded mammalian host, including a 
mouse, ra-u raoDit. prmate. pig or human host, preferably a human parent, a pharmacologically eWective 
arr^oun: of lL-2 and cr.e or rnore monoclona! antibody(ies) and or immunotoxms that seleaively bind to 
^umar. tumor cetls. The lL-2 and monoclonal antibodyties) and/or immunotown(s) may be cor.ibined in vitro 
t-efore admrnist'ation if neither is adversely affected chemically and both remain efficacious. Preferably, 
however, they are separately administered to the patient. »n either order o. simultaneously. An example is 
.^5 orctocol set forth in Examples i and 2 hereof, wherein the IL-2 and immunotoxin are administered 
seoaraiety. 

The aomtntstration(s) may take place by any suitable technique, including parenteral administration. 
Examples of parenteral adminisuation include intravenous, intraarterial, intramuscular, subcutaneous, and 
jr.raoc.^te«a:. with intravenous, intramuscular and imraperitor>eai admirestration being preferred. 

As «n example, the pattent'host may be treated locall>' (as by peritumor or intramuscular iniec*itv») r 
syste.Ti!cany with a preparation having IL-2 activity until the capillaries begin to teak large proteins (about 6 
days). Then the immunotoxin may be administered with or without the IL-2 !or the prcsbritjed duration 1 
trearmem. AJiematively. inrmunotoxin can be administered from day 1 of treatment. Local treatment with IL- 
2 to promote immunotoxin action may be followed with systemic (e.g., intraperrtoneal or mtraveoous bolus) 
administration of IL-2 and immunotoxtn. 

The dose and dosage regimen will depend on wtiether the IL-2 and amibodyiies) and<or immunotoxin- 
{s\ are being administered separately or as a mixture, the type of afrtibody(»es) and/or immunotoxTn(s) and 
cancer, the patienl'hosi and the patient's history. The amount must be effective to achieve sonr^e tumor 
reduction or augmentation of LAK activity. The doses rrwy l>e single doses or multiple doses. If muttiple 
doses are emptoyed. as preferred, the frequency of administration will depend, for exampte, on the type of 
component cancer, dosage amounts, host. etc. For some types of cancers, daily administration may be 
effective, whereas for other types of cancer, administration every other day or every third day may be 
effective, but daily administration ineffective. The practitioner will be able to ascertair* from clinical trials 
which route of administration and frequency of administration are most effective in humans in any particular 
case. 
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"^' 0 Z':zr':^j a.-rc-jn* v^nic^. ajDtarr ic tin*: e^eave nefem is one *nicft results regfcsston m size 
-^r- c: zo'^oteio dicaoDearance no'^-reaDoeafance o? tne -.jmor anc is no: :oxic of is acceoiaOiy 

:c ".-r "^os: Oeners''". sum c?nc<:ions as ieve:. cniJis anc genera; rr.ataise a'C consiOerec arxeotaDie 
: :r-v'^.u'*'. cose- ic-vei wvti' oeoenc cr^ -^.any lactcrs. exarrioio o". ir.e tyoe c* fiosi and typT ^! carcof. 
'G^:e zz^ecuie ar\C seQuence o) aammrsiraiicn. eirisimg tumor Ourcen :ne type of lL-2 an:; antiDody(ies) 
inc o: r-.r^u^oioxin^s/. anc t^e deJini!(OP loxicity 

~' »tc : .' :o t^e ^os: may oe de^•nec oy ^nenx anc :yD€ c' SiOe c-ttec:£. with tever. chilis ana general 
to"S:rrre:; acceotaole tcxrtitv -o* ^ne stuCy •'lerem. or sometirroe -v !ne amoun; o< Dody weight 
za r, zv cea:*-. r.t^er a cenam ^erroo ::me Tne reversiO'e J'.uid retention -n ihe body resulting from \i-2 
: ac" •f'u::':' :r c rt'crec rjy Lc*.2e. -e: a* . J_ 'rrmunot. . j^.2Se5 n935i if oody weign: gam is the criterion 
'c v?* •;:'.*. tvDica'^.. c 9a:n 0*. ^0 t:; 2C*o oy weight ^iH o^; tcieratec. witn g'eaie^ than 20*"o gam tjemg 

I: tne^: t acceoiaoie :ox<c::v. the hos* :s jrr.monoconpetem. ana the route cl admmistration is pre- 
;l-2 '.reatmer.: anc c concurrent acT^mjsiratioo of IL-2 daily *or 14 days begmnmg at day i post-treatme'*' 

■1 anc 5: antioocyces) every other cay C" evefy third cay Degmnmg a: day ^. the dosage level for each 
acT'.rnfstratior ci rficomomant. mic:ct)ia»y produced IL-2 and an anti-creast cancer monoclonal antitx>dy is 
creferaciy a!x>'j: 3-3.75 x iO'-T.S / TO*- units fU) IL-2 per kg of host weighi (where 3000 units is i ug). 
r asec cn maxir-.um tolerated ccse stuoies. and trom about 25 :c 50 mg kg of nosi wctgttt of antit)ody 

tne-e is accectEDie toxicrr^v anc * there is Dreireatment witn reccrr.Ofr.ant. m,crot)i2liy produced iL-2 

:■: c'-.c c: ccr.cjrren; acmmtstration dai'y *o? 1^ days of the lL-2 and for ? days of mnmunotorm begmntng at 
cay : cosMreatment. the dosage levet of each administration of immunotoxm made with the anti-oreast 
nance- antibody ts 25 'o 500 ug'Vg cf host weigh: of immunotoxin. The lL-2 level is that given above, n the 
r.cs: -s ;rr.muncx:om promised (i.e. nude mice, which have a genetic deficiency), the maximum tolerated 
ccse rrzy be lower. 

?5 In one preferred embodiment ir.e IL-2 is given at the •nartmum tolerated dose daily for one week 
followed by giving one-haft the maximum tolersied dose of lL-2 with concomitant administration of the 
maximum tolerated dose of antjt>ody or immunotoxin. 

fcf oaremeral administration the !L-2 and antibody(ies) anc/c immuno:oxin(s) will generally each be 
formulated in a unit dosage injectable form {solution, suspension, emulsion), preferably in a pharmaceuti- 
st caiiy acceptable carrier medium that is inherently non-toxic and non-therapeutic. Examples of such vehicles 
include saline. Rirtger's solution, dextrose solution. mannitoL and nomial serum albumin. Norvaqueous 
vehicles such as fixed oils and ethyl oleate nnay also be used. The carrier medium may contain minor 
amounts of additives such as substances that enhance isotontctty. solubility, and/or chemical stability, e.g.. 
buffers, detergents, and preservatives. The IL-2 and antibody(ies) and/or tmmunotoxin(s) will typically each 
:5 be formulated in such carriers a! a concentration of about O.img.'ml to lOOmg/ml. preferably 0J2 to Img'ml. 
Alternatively, the lL-2 and antibody(ies) and/or ifnmunotoxin(s) may be made into a sterile, stable 
'ysohilized formulation in which the ourified fL-2 and antibodyties) and^ immunoyoxin($) are admixed with 
a wate'-soluble carrier s^jh as mannitol. which provides btiSc -and about 500 09 of a surfactant such as 
sodium dedecyt suffato per mg of IL-2 or 0.01-0.05% in typical fonhutations to ensure the sofubitity of the 
^ recombinant tL-2 in water, if the antibody/imnmmotonn is sttH active at such concentrations. The formutation 
is suitable lor reconsiitution in aqueous injecticns for parenteral administration and ft is stable and welt* 
lOie rated in the mammaiian host, panicularty in human patients. The 1L*2 formulation n>ethod is more 
ccmoletely described in U^. Patent No. 4.604.377 issued August 5. 1986. 

In an attemative IL-2 formulation of POT Pubtication Nc. WO87it)0056. published January IS. 1987. th 
-5 lL-2 may be solubitized. not by a detergent txit by reacting the 1L*2 with an activated polymer selected 
from polyethylerie glycol homopotymers and pofyoxyethylated pofyols. said polyn>er having a molecular 
weighi of from 300 to 100,000 daitons. preferably 350 to 40.000 daltons. The polymer is activated terminal 
groups reactive with both the free amino or thiol groups of the tL-2 and the hydroxyl group of the polymer. 
Examples of such coupling agents include hydroxynitrot^enzene sulfonic ester, cyanuric acid chloride, and 
sc N-hydroxysuccinimtde. This modification eliminates the necessity of adding detergents to solut>ilize the IL-2 
at phystotogical pH The IL-2 is then formulated directly with the water-soluble earner and buffer as 
described above. the formulation may be tyophilized and the lyophitized mixture reconstituted as 
described above. 

As mentioned above, it is preferred not to admix the components, but rather to admirnster them 
55 separately, if the formulation contains two or more of the components, the relative aa>ounts of each may 
vary within the ranges described above depending on thj efficacy obtained. 
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Tn. il.? no.o.n ^.av a-./ :l-2 -eca-^c :::sue cui:j-s o- cv reco'-.o-na- tec-n.oues. and from 

c hu'lr.^ -^^-l-'e rc'Cr.D;. ^ rv^omo-nar: 

'n- o.nan: rr^av oe oc.:a-n^c a:: cvscnoeC Oy Tan.gucn. e: a.. Nature. 30c.L5--.0 (1983^ 

^ an- Dpvo- N-'e<c ^-0- Pesearc-. : • 4307-43?5 (1963. Dv Oon-nc !ne nat.ve numan IL-2 gene ano 
^ erD'e-.ng ."i^t^^Tst^^c ^=:^^o'7r:t r-.ay oiso an iL-2 -nu^.^n a: aescr.DeC -n u S Patent No. 

' 51 esse - e cy-!*-.ne norr-.aiiv occur-.n-; a: ::cs.:.or. i25 me ^-ic-tvoe or nai.ve molecule nas 

Deer r-.a-- - " = -eut-a: a-r.-no acc s.cr as te::ne c atanme c a. .-2 -.ureT -r-. wh-c-- tne mem.on.ne 
nor-r.acv occL-r— - a: ODS.:.on *ne /'•.c-:yDe O' r.arve rr,c:ecuie nac oeen re&iaceo a neutral ammo 

""' ^ ^l^^r^J^t-^^^z-^'rr.^^: '^e "--2 :s an -jrciycoryiatec Droie»n wn;cn i: oroouceo Dy a m.croorganrsm wmcn 
':>e^*-Vln-"'o'm-^ w.:V!ne nurrar. cDNA secu^r.ce a mort:tie<3 numan uDNA seouerce of lL-2 wh.ch 
»nc-.c-- a -vn-p am.nc acC sequence i^as: suDStant;aiiy :cen:.cai to me ammo aoo sequence 

I. VaTtve r.bVan " rc:i;ot-.g tie ao.tt:v to t-r-r :ne CisuHrde Dond t>etween me cystemes at oosit.ons 58 
Ino ioS enc r.a< orco^.cai act.v.:.€S -^n,cr. are corr^mon to nat.ve numan 11-2. The IL-2 may a!so t>e 
orc^Su-e- trom yea-, or oT.^f nos!S. as cJ€scrtt>ei atJOve Suftnamra! .oentity o' ammo acid sequences 
mear^s -ne s^-ueT-^s are ice'^tica! cr Ci^er oy one cr more ammo acd anerat.ons (deletions, add.i.ons. 
su^:tu'.'>n^rwn-rco not cause an aC'.-e'se functional oiss.rr^.lar.ty oet.veen me synthetic protem and 
r.a^ve nu--a- r --^ -xamo'e' "--2 src:ems wrtr sucn orccerttes mciuCe -hose described by Tan.guch. et 
ai ' Natu-e -.^eaV 302 305-3:0 Devos. t<vc^e:z fods Research /i9e3) :4307.4323: and oy European 
Pate"Sr^hcai.cn t^. 91 .529 ard 68.195: m 'J.S. Patent 4.513.534. suora. Most prelerably. the IL-2 .s me 
ce«-aia-iL-2^.-< mutem m wntch the N-term.nai alanine of the nat.ve iL-2 .s deleted and the cysteine at 
Post^on t25 native 11-2 is replaced by a serine residue, the des-ala-IL.2 ata*<ser- mutem .n which 
tne methkjmne at ocsrtion i CM of tne native IL.2 :s replaced by an alanine residue and the cysteine at 

2i ocsitson 125 is replaced by a serine residue, or IL-2 wnerem any combmatior: o1 up to f«ve of tne first five N- 
terminal am:no acid residues are deleted. 

IL-2 may be produced and purified to ci.nicat purity by :he method described and claimed m u.b. 
Patent No. 4.563,790. issued Febrjary n. 1986. 

The antibodies useful herein are produced irom hybridomas prepared trom antibody-prcduong fusion 

3C partners. Such fusion partners are generated by immunizing mice with live human cancer cells, such as 
breast cancer cells, or membrane extracts made therefrom. The mice are inoculated intraperitoneally with 
an immunogenic amount of the cells or extract and then boosted with similar amounts of the immunogen. 
Spleens are collected from the immunized mice a few days after the final boost and a cell suspension is 
prepared therefrom for use in the fusion. 

3«i Hybndomas are prepared from the splenocytes and a murine tumor partner using ttie general somatic 
ceii hybhdizaion technique of B. Kohler and C. Milstein. Nature (1975) 256:495-;97 as modified by Buck. 
0 W et ai In Vitro (1982) 18 :377-38l. Available murine myeloma lines, such as those from the Salk 
institute. Cell S^SSrtion Center, San Diego. CaWomia. USA. may be used in the hybridization. Basically, 
the technique involves fusing the tumor cells and splenocytes using a fusogen such as pcihrothytene glycc!. 

< Aner the fusion the cells are separated from the fusion medium and grown in a selective gro*4h medium, 
such as HAT medium, to eliminate unhybndized parent cells. The hybridomas are expanded. H desired, and 
supematants are assayed for ami-human cancer activity by conventional immunoassay procedures (e.g.. 
radioimmunoassay, enzyme immunoassay, or fkiorescence immunoassay) using the immunizing agent 
(cancer cells or membrane extract) as antigen. Positive clones are characterized further to det rmine 

4s Whether they meet the criteria of the antibodies herein, i.e.. whether they selectively bind to human tumor 
cells. 

Hybndomas that produce such an*Jbcdies may be grown in vjiro or in wvo using known procedur s. 
The monoclonal antibodies may be isolated from the culture media or body fluids, as the case may be. by 
conventional immuaogloi^ulin purification procedures such as ammonium sulfate precipitation, gel elec- 
50 trophoresis. dialysis, chromatography, and ultrafiltration, if desired. 

The preferred mofx>clonsl antibodies (e.g. for the immunotoxins) herein bird selectively to human 
breast arKt'or ovarian cancer cells, and, therefore, such cells are used as immunizing agent in the above- 
descrit>ed protocol. 

The important characteristics of the preferred monckrtonai antibodies'(e.g. for the immunotoxins) are (i) 
55 their immunoglobulin class. (2) their selectivity for human breast and-'or ovarian cancer cells. (3) the range 
of human breast cancer cell lines to whrh mcy bind, and (4) the range of human breast tumor frozen 
sections to which they bind, and (5) their auility t form an active immunotoxin. 
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^ > -.vwii nrc'Pfrp:: antioodv 'fr Q ^0^ tne immunotoitin) ts aeterminea Dy 

a-ai'n- oa-A-' " "m -.^man oreas: cancer !.ssues and cells ana i2\ normal num?.n issues or cells 
^^'-J M-r. -r se!ec:ing tne preie^oc c:ass c* anT:i;cJies. aoDroKim^teiy 22.000 growing 

n- -^r^^^.e^'j-ure^ --re .-::.aiiv screenec a9a.nc; :ne jmmun.z.ng oreast :umor nnefT^Drai-- or cell l.ne. a 
oaner^' -e^en no-ma: '.^s^-je rr^emoranes. a J.broDtas: cei< i.ne. ana a Dreas! lumor Uozen section Clones 

^ rc.a-.l- V -.-- -ne nc-riasnc rr.w. nats. dl". not wtn me normal materials, were loentitted m this initial 
l^^gJ^^-'^-^r^'co^^o' -scwo<n5 anc adait.onai screening !or islecvv.iy and range. The addtt.onai screening 
■7voivec. '-'K-^ee"no^rna; t-ssje sections, i.ve norn:ai oiood ceil tyoes, e:eve-. nc-n-oreas; neooiasm sections. 
•wer-iJ-crie o-eas: zzr.z^^ :ec::ons. and iouneen t)reas: cance? cell »ine« 

' =lj/.^^'^-.%.e-rec 3'^-ooCies !£.5- 'Of tne •mmunoiorms. :ne woros ■sDecii:cay" and "normal tissue 
-a-vv':v- a-e ••^Vrnte'-'TanceatJiy and are detrnec as me su-n of the numoer of substructures sia.ned .n 
.■^^^l^n' norma: V-'^Tje Vcr-^n sW.Jonc and the numt>er of Wood cell types doi-nd. omoed by !he sum of the 
•^CTat numser cf^ substruc:;;iss oound ^y any of The mor>ociona! antibodies .n all the tissue on which the 
•^^no-io-ai anti^^odi^s were :es:u»d and »ve Wood ceH :yoes tested. 

^ -he -rm -^um-^r ra^-ge" ts oeftned as ine nonnber oi Drear, tumo- frozen seoons sta.ned divided by 
•^e nur^D^r of breaT. tumcr ♦roz-n seOions tested. The term breas: cancer 'cell »ine range" .s oefmed as 
^nn number cf brear. cancer cet» l-nes sttined divided by the number of breast r^ncer cell imes tested. The 

boo.e' cl io-un--ov.ns herein oreierabiy nave a norma! !.ssue rear:Mvit>' equal to or tess than 0.09. 
and I breas: tumc D.n-n; range of eo'-a: :o or greaie- tnan 0.25 c a breast cancer cell Une bmd.ng range 
c^ **cjai \o or greater than 0.25 

\niibod.es of ^.ve of me thirry-three deposited nyondomas herein were founc to recognize the same 
200 K datton antigen. Antibod.es of four of me thiny-ihree bound to a 240 K dalton intraceUular antigen. 
Three bound to one or mere h,gh molecular weigh: mucins (HMW) and ^vo bound to transternn receptors .n 
forrr. o* a 95 K dalton antioen. All antigen weights mentioned herem were determined by sodium 
dodecyi suKa!€*([SDS) potyacryiamtde gel eiectroohoresis under reducing conditions using procedures 

known in the at. . ^ ^ a 

Th- .mmunotowns herein mav be orepared by conjugating a toxin as described above, such n.tn A 
"ham 'o on- cf the aboveK3escr.bed antibod.es using the coupling agents defined above. The technique for 
oreoanng such immunotox.ns .s descnbed =n EP PubUcaUon No. 153.1 14. published February 8, 1985. 

The foHowina examoies provide a detailed descnpiion of the preparation and charactenzauon of 
representative monociona' an*jbod.es for conn;gat.on as wefi as an immunotoxm for use wrth lt-2 in 
accordance with this invention. These examples are not .mended to Unit the invention in any manner. In the 
examoies. aJi parts and percentages for solids are g.ven by we.ght-weight unless othen^se indicated, and 
all parts and percentages for liquids are given by volume/volume unless otherwise indicated. 



cxamoje J A 

Antibody Characiehzatton 

Fresh posi-sufgical human breast cancer tissue and a variety of normal tissues were used to prepare 
membrane extracts by homogenization and discontinuous sucrose gradient centrifugation. Human breast 
cancer cell tines were obtained frtxn the Breast Cancer Task Force, from the Anr>erican "Type Cotture 
Collection (ATCC). and from Dr. Jorgen Fogh at Memonai Sioan Kenering. The cells were maintained and 
passaged as recommended by the Breast Cancer Task Force, the ATCC, and Or. Fogh. Fcr .mmumzations. 
either membrane e^ract containing 100 ug of protein (Lowry assay) or ten million live breast cane r cells 
were inoculated iniraperitoneally into five-week^ld Balb/c mice. The mice were boosted identically twice at 
monthlv intenrals. Three days after the last boor^ the spleens were removed lor cell fusion. 
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Hvbridoma Memods 



Somatic cell hybrids were prepared by the method of Buck. 0. W.. et al. su^. using the munne 
myeloma line Sp-ZtVAgU. Ai! hybridoma cell lines were ck>ned by Umiting diiutkxt. Half of the fusions 
emptoved spienocytes from mice immuniaed with breast cancer membrane extracts and half used 
splenocytes from mice immunized with live breast cancer cefl Hnes. Eighty-three thousand four hundr d 
twenty-four wells were generated from those fusions, of which 22.459 exhibited hybridoma growth. 
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-mr-cni^TQ sreas*. cancer 'lei' *:ne ^Of tfie soiio onase memorane 
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•fnmjnoSOfC-^r.: assay (El-lSAi 

irr!muno;iuorescsr-ce assav A'!" -mr-cni^TQ sreas: cancer 
ELiSA. c' 0 t rri ceas: caf^ce;" 'nemorane oroie>n we*" otacec in ooiyvinyi chtonoe (PVC) 

'tiicrotiter wo;is tor ^2 ncurs •J'C '!>e e)r::ac: was asr^irated anc 'ne weiis -vero was?iec wjtn cinosonaie 
ourereO saime f^BS' ccn:a:r»:ng :'c Dovme se^ur^. alourrrn /BSAi Tne **ens -^e^e men mcuOaiea witn 45 ul 
:<* a 110 Cttuticr: 0' nvc'CC^a suoe'natant T".* iduen: vva* medium wrtn 25 "iM ci a ouMer, 10'« Dovme 
se'urr.. anr 0 '*c so3-**-'fri ar.ce A^e* 30 mnuios a: 'oom :errceratjre. the weiis ^^ere again wasned and 
tncbca:ec -^5 mmuies a: 37 w;:n a - .200 dilution c* oeroxidase conjugated goa: anti-mouse igG. The 
d;iu€n; was PES. Tne wefJs were :^en wasr.ed w-tfi ?es anc reacted witr. 200 u! of 1 .2•a2lnodif3- 
e;^v^&ennh!^2oftne suipMonic acid.i m C' M sodiurr atrat^ vjfter pH 4.2 for 30 mmuies at room 
:emperafjre. Optical density was r-ieasured ai -^OS nrr. Qg^r* exper-.rren: a cK>siiive control, ann-bcta 2 
^'CrogiODufcn a: 5 ^.g-mJ. was reacted wttn normal human kicney memorarte. This gave an ooticai density 0* 
VO t 0.1 'stancarc oeviationi. The Dacrground was 0 : Qi cotjcai density un-ts (O.D.) using medium 
*'ii*'.cu: mouse monoclonal antioocy v/eHs that gave a reac::on on t:reas: cancer memorane extrac: of 
c rearer thar? 0.7 O.D were saved. 

^o^ !he indirect :r:munofluo-'escer>ce ceM 'me assay 1 00.000 creas: cance' celis 0* -he immuninng cell 
U'c were Diaced ovemjgnt witn aozjrcpnaie media tn eacn chamDer 0* a se; o* eight cnamoereo slides. 
Similarly. 100.000 fibroblast cells from cell line CC95 were mcuoaied overnight m chambered slide wells. 
The celis were washed with PBS containing 1% BSA. The wens, both breast cancer and fibroblast, were 
incubated ?or 30 minutes a: ^'C w:th >:10 dilutions of hybridoma suoema:2.nt. The ceils were again washed 
and incubated 30 minutes at 4»C with a r-50 dilution o? fluofescei.n isothiocyanate tFITCKoniugated goat 
?^(2b*): anti-mouse Ig. The cells were washed three times, fixed ?n 1.5% formaldehyde in PBS for five 
miniites. and the chambers removed and rinsed in P3S. The slides were then mounted in a composition 
conratning potxvtnyl alcohol, glycerol, buffers and a preservative and examined with a fluorescence 
microscope. Hybndoma wells showing strong fluorescent binding to the breast cancer cells but no 
fluorescent tending to fibroblasts were saved. Five thousand one hvn^reC fifty-sir hybr.doma we'ls revealed 
tjreast cancer reactivrty in ttie initial screen. 

Supematants from the SI 56 positive wells were then tested m solid phase EUSA with seven normal 
tissue membrane extracts (liver, lung, colon, stomach, kidney, tonsil, and spleen). Any well supernatant 
giving an EUSA O.D. greater than 0.3 was discarded. One thousand one hundred one of the supematants 
were found to be unreactive with the rx>rrnal tissu extracts. 

The not hybridoma suoemarants were tested on frozen sections of human breast carcinoma tissues. 
Six micron sections were anactted to sHdes. fixed 10 minutes in acetone at 4*C. dried 10 minutes a: room 
temperature, washed with PBS, blocked with horse serum and incubated 20 ..^.tmites at room temperature 
with 100-20C ul neat hybridoma supernatant The sGdes were washed with PBS. and finafly incubated 20 
.minutes at 37* C with a 1:50 ^Uition of peroxidase conjugated rabbit antt^ouse Ig. washed again with PBS. 
and firially incubated 7S minutes at 37* C with 0.5 mg^nl diamtnobenzidirte in 0.05 M Tris buffer pH 7.2 
contafn.*r)g 0.01% hydrogen peroxide. The slides were stained with hematoxylin, dehydrated and mounted in 
a medium contairting 253% methyl-n-butylmethacryJate copolymer. 7.1% butyl benzyl phthalate. and 0.3% 
2.&<ditef:tMXtyH>cresot. One hur)dred twenty-four wells yielded breast cancer selective t^irKjing and were 
cloned. 



Purification and Class Oeterminatian 
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Immurioglobultn ctass and subclass of the monoclonal txeast cancer selective antibodies were deter- 
mined by an tmmunodot assay essentially the same as that described in McOougal et aJ.. J. ImmurK)!. Meth. 
63:281-290 (1983). Antibodies were also internally labeled by growing 2-3 x 10^ hybridoma cells for four 
hours in methtonine-free medium containing 02 uCt *S metn^onine. 3^S*(abeled antibodies were im- 
munoprecipitated with fixed staphylococcus A celts, or with fixed staphytococus A ce0s precoated with 
rabbK anti-mouse immunoglobulin, and the immunoprecipitates were analyzed by SOS-PAGE to determine 
antibody light and heavy chain mobility, lack of extra chains, and the ability of each antibody to bind 
staphylococcal protein A. 
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Tn- an;:boc.es were eoanc;.-0 ^ v^c PaiD : Of ri fCSTB 6 . BatO C) m.ce were P^med w'n 0.5 m. 

-.n-ane .nvacef::onc-a:iv ^-oi anc ane- iC-m ravi motuiatRC v.i-.h one m.ihon log onase nybnooma cells m 
cc's As— ■^"•'u.'- .-'r." ^-.ore'-. -~C'C ar-c rna^ea a^c *-i:efec: tnro-j.;^ a 0 & rnrcrc^ 'rtte' una oefore furtner 

""^ So^'^ri-G £r.:;Dc-3^e: :r=a-. ocu-.c ciaDnyiococca; orote- A were DjnheC oy att.n.ty chromatography on 
-..-e-n A.crrcfna:oJi'2on,. resm w jn!a«n:ng enner agarose, dfeoen and or acryiam-ce w.tn pH step gradient 
^•'or. ir-G antocr^es ^-.a: -c: D^no coietn A A-ere precottaied ::v acro'.O' oi ammontunn sultate to 
I:^. satJra-cn a-.^C'C c: Dy D'na.".g to 0£AE Alternatively. t-cG antioodtes we-e ountied by chromatog- 
i^csnc a Sc::r.a:rv: s-200 coiu^-i *c:'.ow^o DEAE ceti-jiose. 
* -./e-c -aTe: v.e-e recssoivec PSS. Ctatysei !c 20 Tns 7 2 a-o cnromatograpned on a 
: sVcr.'c'ovjrrn 3.e!r:y;an:no€:-y; ceiiuiose ^OEAE- eiul-ng wan a :.5 liter 0-600 mW NaCi gradient 
z'z*f^\\ a ifow rate :t • -i-nin. m each case, cosurrn iracticns were mcmtored by SOS-PAGE and the 
cj-'es-'a-'v^ocv -act'or.j ^-ere oooieo. ccncen:-a:eC to i-3 rr.i. ctalysed tc PBf C 02*!'o NaN;. and stored 
a* - 'C 

an::ooc.es were c-jriJied by cei tittra::on -natertel or a 2.5 r 40 crr^ column of Sepnacryl S-300 or 
orer'cei ?>*t'a":tof^ or restr, containing' asa-ose. dertran an-i or acr/iarmde. eiutmo with P9S-'0.0i% sodium 
c-:ce a: -rr-r: terr.oe.'aiure a: a -o^' 'S'e i mlrr.tn 



Seigct:vir*' DoterT.i natter: 
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For evaluation oi tneir selectivity izr !?reas! cancer, the ourified antibodies we^e tested by immunopcrox- 
case seaion s-^nir.g on sections ot s-.r.een normal tissues, and by immunoiiuofescent cell -lorting on rive 
blood cell types, immunooeroxidase stammg was pertormed as above except that known dilutions of 
Durified antibodtes in PBS m tt>e range of i-40 ug/ml were used instead of nybndonw supernatants. The 
pure antbodies were first titrated to find tne mimmai concentration 9;ving strong immunoperoxidase staimng 
on breas: cancer sections and men used at the concentration for the normal tissue tests. Peripheral booc 
ceils (piateiets. tvmohocytes. red blood cells, granulocytes, and monocytes) were prepared by cenirifuga- 
tton using a medium v**iich seoarates monootes from polymorphonuclear leukocytes. The cells were 
reactec with antibody a: the optimal concentration determined above for 30 minutes at 4'l;. washed, 
reaaed with a i:50 dilution of fluorescein isothiocyanateconiugalod goat anti-mouse »g for 30 minutes at 
washed again, and examined in a cell sorter. The wash buHer and diluents were PBS with 1% gelatin 
and 0.02% sodium azide. The cell sorter was equipped with a 76 micron nozzle and a one watt argon ion 
laser at 488 nm. An 80 mm confocal lens was used on the optica! rail assemWy for focusing. Other fitters 
used were a 515 nm interference filter and a 515 nm absoftjance filter (for scattered laser light) and a 
neutral density 1.5 filttsr for forwand angle light scatter. Contour plots of log fiuorescein fluorescence versus 
foi ward angle boh: scatter were used for samo»e analysis. No btood cell types showed detectable hinding. 

The binding behaviors of the preferred antibodies of the second ciass herein are reported .n Table I 
below. The following abbreviations are used to denote structures botaid by the antibodies: Ac. acini: G. 
Glands: T, tubules: O. ducts: U lumen: W. sweat glands: E. epithelium: S. sebaceous glands; Gr. 
Granulocytes: Mk. megakaryocytes: M. macroohage: Ly. lymohocytes: Bl, Basal layer: Fe. focal epithelium: 
A. alveolar Uning cells; B. Bowman's capsule: Mu. muscle: and I. islets: H. hair follicles: U. glomerutt: and V. 
vessets-'endotheitai. 
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Breas; Cancer Cet; Ra^g e Detefrrnnai'on 

Antiooaies -^ere ijr:r\er evo;uatec icr range c*: oreasi cancer ce:i tme recognition by im- 
munofluorescence assays on '.4 oreasi cancer cell imes. TaDie II be»ow reoons ;ne results of these tests tor 
:5fe*errec an;ic:-i?s ne-'em tne seconc class. 
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^.e... ^zrr-- -9'.. D:n:3:n; range, and oiood ceM D-nding and seleci.vty 
'TZ r!!; :^•^^^^a^^D!c"e^Ic:or x ^nven.on are .urT.mar.zed .n Table IV 



TASLE IV 



Cjndtdates 



-^3 



2Gj 



32A: 
33?3 
35E:0 
il3i 

87h: 

:35i.l0 
i 13.-1 
12 OH 7 



200r9 

203E2 

2i9F3 

2^5E7 

25iH? 

250r9 

25632 

31735 

369FiO 

387H9 

421E3 

451C3 

452E12 

452.^2 

454A1Z 

454CH 

45707 

520C9 

650E2 

697B3 

741F8 

75Sc3 

788G6 



Q 

0 

Q 

n 



0 
0 
0 
0 
0 
0 

Q 

0 
0 
0 
0 
0 
0 
0 





CeV. 


Selectivity 




Range 


1.00 


1.00 


0.073 


0.85 


0.57 


0.053 


0.33 


0.79 


0.073 


0.19 


0.71 


0.063 


0.62 


0. 


0.070 


0.67 


0.00 


0.023 


C.95 


O.GO 


0.078 


0.36 


0.36 


0.036 


0.1^ 


0.79 


0.047 


0.67 


0.57 


0.047 


\J ^ i ^ 


0.36 


0.070 


0.52 


0.71 


0.031 


0.86 


0.055 


G.86 


0.86 


0.036 


l.DC 


1.00 


0.070 




0.92 


0.064 


0.52 


0.92 


0.C39 


D.71 


0.83 


0.070 


0.43 


0.77 


0.055 


C.81 


U. i / 


0.023 


0.29 


0.91 


0.086 


0.81 


0.57 


0.055 


0.38 


0.91 


0.070 


0.52 


0.00 


0.n23 


0.24 


0.55 


C.OOO 


0.29 


1.00 


0.031 


0.76 


0.75 


0.078 


0.55 


0.10 


0.039 


0.25 


0.40 


0.008 


0.86 


0.90 


0.008 


0.81 


0.88 


0.070 


O.iS 


C* 63 


0.000 


0.14 


0.78 


0.008 


0.62 


0.'.? 


0.016 
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Antibody Affinftv and Antigen Density 

Several o( the antibodies which may be emptoyed herein we iodir«ed and 'J^^^^^'"'^- 
7 cSISrSKBRa. or ZR7530 ceUs. The antibodies we.e labeled with '«l usmQ <>^rv^ 
IcSyof i«.ximate.y 10 uCi/ug. To determine immonoradiochemica. punty lOaOOO ^oMwo the 
antiSes in 0.5 ml (etal calf serum was serially absorbed wim five T»Zim 
mi..ules at O'C (generally l.OOO.OOO cells per aliquot), and the remainrng rad.cact.v,ty .n the su^matant 
attef each absorption was determined. 
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ni a-.-n constants known concentrat-ons 0* labeled ano unlaDeieO monoclonal 
For measurements ot ass -.a.u^ consian... « , ,c .rA Aho-jots o( the 

- .^.,r.o* rpii*^ m teial ca!* serum tor t5 minutes tn iCe ahqjois o( ine 

T!!X^^^^Z!^:^::^^C^ accVun: lor unDCund en.ooOy reta-neO -n ..cu.. on .he ..Me-s .-.on.ro.S 

S rrconc::u;ls o. ...^.y. ... nc cCs. oone .n oaranc, 

Ine an,.9eo copy nomoer per t.^ge: ace ca..uia:eo tron at.,n„y tett resuMs and are reponed m Tao.e 



rABLt V 



Affinity and Antigen Copy Nunber of MA3s 

fi K2_ Ceil Line 

.6 



37COOOO 



9.1x10^ 



KCF7 



?5 



55 



32i.l 

33F3 

35-10 

ilSA 

37H7 

iO5A10 

il3Fl 

140A7 
200? 9 
203E2 
21SF3 
245E7 

260F9 
26632 
-317S5 
369F10 
337H9 
d21£8 
451C3 
452Ei2 
452F2 
i54A12 
ftSACll 
45707 
520C9 
650E2 
69783 
741F8 
759E3 
788G6 



2300000 
210000 



30000 
80000 
3200000 



AOOOOO 

250000 
470000 
390000 

500000 



i-UlO^ 
6.2x10* 



6.0x101 



2.7xl0f 
1.5x10^ 



1.4x10^ 

6.3x10^ 
1.2x10? 
4.3x10' 

8.2x10^ 



MCF7 
-.CF? 



HCF7 
MCF7 
CAMAl 



MCF7 

SKSP.3 
MCF7 

Z37530 

SKBR3 
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a-o'Cirg ;o "t. tonc~.ng meiftoc E.gn: a.ameie: DOiystvrene D:-.;ii (Prec.s.on 
'C^!^' all - wore -ovV'ed w.n -C. ic-m.ng n.tnc acC ,r. 9iac:ai acet.c acd and were .ncooateo tor 
: .ou-' - a SC-c'w.- 03tn -i:-,.g !ne acd ueatnen;. tne ozv.. were r.nsed .mee ..mes w.m 
-o-e-efl wi"^ soCoT. d.in.on.te .n O.i M NaOH anc -rcuoated tmce hours .n a 50 C 
=:^:",'!3rT.; Da'> .e"e aga.o nnsed tnree .me. wo .=s:.aec -a,e-. covered «.tt, 0.1% i.e,ny..3-<3. 

n:^ n=-.-^ :-ca =0^ 'eO^O. 0.2-. suDer,. ac.d ..uDer.c ac.d d.sso.ved -n o.a^e.ny. 

-r:;-=e. Tn/:r.;:=.a>e= cve,n.5« ai ^cor. te-noeratu^e. Tne t>ans were ^..sed tnree ,.r.es d.sm.ed 

p..-:j.;d .^onocior,,. an:ood.es were Cured 0.2 mgm,, .n 2-(N-^.o.=no.:-.o) e:nane sullon.c acd fcuHer^ 
-1.00- treated ar^d marves oolysiyrene l«iis -ere placed .r, .no.^oual tuoes and covered w.,r^ 
t^C Cutec a-nfbodv ar,- 50 m.=ro...er, ol .resr, EOAC Tuoes were ar,d '"cuba.ed a« 



to- 2' 



25 



h^..-s Foiiowna »i.s mc-jbation. the tails were r.r,seC n-.ce «tn PBS and were eitne, used 

'^X:!::^:^::^^^ TZ::^^ breast cane. C ..es .a...d w.th ,25- 

• ... -tT's-^^^^xare rr^ett^oc: o! Ma,chalon,s. J.. "An Enzynrc V.etr.od !or the Trace todmat.on o. 

ar- W Proteirs-. B.oct>em J. ti3289-30S M9691. cr w.tf, 35-S by growtr, m 35-5 
:r:!:^X"4':i^.edcetls were d«oT;;S^lutHlSit.on t.ctle. 0% <vv, Tr„or, X-iOO. 150 NaCl. 5 
-m' -7A 25 mM'Tr.s.HC:. pH 7.5!. Fcur oarts o! labeled ettract were n.xed .n 3 vessel with one pan 
^;'..^,;,„3.. suffer coPta«,ng 50 mg mi t>ovine serum atou.i..n. to g-ve a ftr,ai concer«rai.or, oMO .T,g.tnl 
^s'a S Lis coated wrth r^onoclanal am>body were «3ced to tne vessel and were mcubated our hou s 
-.^^4 nc Ubeted antigen was pipetted «rorr the vessel an-J the oails were rmsed tour tr-nes w,th 
^balis ^ tnen rernoved. placed -r .rtd^dual tut«s ^ 100 -^'"'^^^^ 
SfgetSJipTooWer. and were inrtufcated tnree minutes .n boiling water. The balls wre removed and the 
samples were run on an SOS gel with appropriate standards. 

immonooredpitation tests on the antibodies indicated that f.ve of them (454Cn . 4S2F2. S20C9. 74, pb 
S.-XJ 750E3^ all bind a monomeric protein of about 200 K daltons found in cancerous breast tissue. Two o« 
li'^CS and 74,F8) are beheved to recognize the same epitope on U.e 200 K dalton protein^ 
Sic, 1 1^^E3 bind a second epitope on the same ant-gen. and 452F2 bmds a lt«rd epitope on the 
SmVinSin F<xJ of the antibodies (4lB4. 87H7. 452E,2. 45707) bound to a 240 K daltons .ntracellular 
^in S^n^;;LSi?(2G3. 200F9. 203E2. 245E7. 369F,0. 697B3 and 78836, bound to H*g^ -•ecu - 
weight mucins (HMW). Two antibodies (45,C3 and 4S4A,2) bound to transfemn receptors .n tt« fonn ol a 
o5?S danon antigen. Neither 45,C3 nor 454A12 btocKed binding of transfemn ,o the '•«P'o;-.^^*^9f 
^ing Characteristics of a.e monoclonal antibodies according to the .m«wnion are summanzed m Table VI 
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TABLE VI 



35 



*^A3 

2G3 
9C6 

32a: 

33^3 
35E10 

37H7 



203E2 

219F3 

2i5E7 

254H9 

25G?9 

266=52 

317G5 

369F1C 

337H9 

mio 

i51C3 
452E12 
552F2 
i54A12 

-:57C7 
520C9 
55Qi2 
59733 
759E3 
738G6 



Ant gen 

70 K 



66 

80 K 

2^0 K 
55 K a 

40. 63, 100, 200 < 
Very Diffuse 
HMW Mucin 

Glycoi :p:d ( ?entas^c:h6^i0e' 
H^r.1' Mucin 
HMW Mucin 

HMW Mucin 

55 K D 
55 K b 

A2 < c 
HMU Mucin 

40 < 

Transferrin receptor 
240 K 
200 K 

Transferrin receptor 
200 K 
240 K 
200 K 
42 K c 
200 K 
200 K 
HMW Mucin 



^5 



2 = Diffe-ent epitope than that bounci by 260F9 and 26632 

0 = Different epitope than that bound by 106A10; both 260F9 

and 26632 appear to bind to same epitope 

r. ' ''.rcss block each other 
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Anttbody Isotyrpe 

Antibody isotype was determined es loltows: A grid of 5-fnm squares was tightly drawn in pencil on the 
r.rtfoceliuiose sheet and i-ml droplets ol antiisotype sera (L.tton Bionetics. Kensington. Maryland, rabbit 
antisera :o mouse ir. x. a, -ft. -y2a, 'r2b. yZ, and u chains; ware applied so that aach row of squares 
received one spot of each heavy and light chain reag ni. The sheet was incubated one hour at room 
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,^h-m^p. r nsed outcklv in PSS-BSA. coniamir.g 1% (wvi. and left overntght in PBS- 
rr;"" ;:o7w;r:: "a «S :L.o. an. .0.= a, .-C . PBS-BSA coma.., 0 02% SOC..U. 

; , !, we- a.'^"e= anO stored cJes.cca-.eC at 4-C. A ser.es oi small tubes was 

3,.,e A„e:r,a.,veiy. supernatan, su.err^atan, o.iu.efl w.m PBS-BSA 1 iO d-lu.-ons 

TI^^ Hacr uV or CO. .oTa- roor. ,er.oera.cre Tr,. s,.os were msed ,nree vmes .n PBS- 
.as .r>cu03teo .r. eacn .uW «o co ^„„,^ ,3^,^,,, a„,i.„oose-horsera0.sh oerox.oase, 

eSA ans ,r,=u=a.ed .or ^'-^^gg^^'";^^ -r, Tr.s butter 7ne str.os were Placed m Tr.s bufler 

:;:.a':::; ^:;r.re^:.c " fo'^^^^^^^^ .«.c.en.. color oeveiocd 00 .e an,...so,vPe 

SDo:: .--s'u^iiv 3-4 -r.-n-jxes) Tne anv.oody .soiypes are >nC.r.a:eC Table VII 



taolE v:i 



Isotype of MABs 



MAB 


Isotype 


2G3 


'j 1 


9:6 




32 Hi 




33r3 


r* • 

ol 


35E10 


M 


4134 


Gl 


37H7 


Gl 




Gl 


113F1 


G3 


120H7 


M 


i40A7 


w 


200F9 


Gl 


203E2 


31 


219F3 


Gl 


2A5E7 


Gl 


25«H9 


w 


260F9 


Gl 


2S6S2 


Gl 


31765 


Gl 


369FiO 


M 


387H9 


61 


<21E8 


61 


45103 


61 


452E12 


61 


452F2 


Gl 


45AA12 


Gl 


aSACll 


G2A 


fi5707 


Gl 


520C9 


61 


6bOEt 


61 


6.970 2 


61 


■'41F8 


61 


.'59E3 


Gl 


738G6 


61 
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C!.*i'e- '•'n'-^ne am.no ac:c: scouence o< nat.ve numan 11-2 .n tnat -t :acKS tne -n.t.ai aian.ne oi t.-. -a:.--- 
.Tio'e^uie ar.c tne cvste.ne at DOS.t.oD i25 nas oeen cnanged lo ser.ne, SamDies ^ coh ma: produce tn.s 

-^.ave oeen ceoos.;ec cy Cetjs Coroorai.jn .n tne American Type Cutiurc Coneci.on. i230i Parkiawn 
Drue. P.oc^v.ne. Ma. USA on Seotemoer 26. 1983 unoer access-on number 39.452 ano on March 6. 19B4 
-.-e' a--essor. r.jmoer 39.626 unoer tne provisions of me Buoaoes! Treaty 
"'The";.-2'^w£s processeo ano ounlieo as descnoeO m me te>:: and F.gure i ot copending U.S. Serial No 
-•5 1^2 Mar-- 21 1985. the dtscicsure of wmcn is cncorporated here-n oy reierence. exzeo\ mat tne ^ 
v.t- --jtf'-ue pond *ormaiion was earned out using cupric chloride, as descnoed m U.S. Patent No 
1572 rathe: man o-iodosoDenzoate. When me lL-2 was recovered trom me chrcmatography siep(s) .i 

...-jVn.i.^ec arc resuspcnded m a neutral aqueous Pu«er. The pure -^f me recomomant iL-2 aher me 
rr.ro-T^a:o=r£r-^V r.ep(s) was a: (ear. -rwut 95%. and me lL-2 contained less man aooui 0.02 ng/mi 
en3^:Dx:r! as ^eiermtnec Dv me Umuics ameDocyte assay 

. ^i;r-.;,92 ;l-2 was formulated a: a conceniraiion of 0.3 mc mi witn 50 mg mi manmtol. 



Tne .niraoentoneal mouse tumor mpcel OVCAB o. a huma-<er.v6C ovarian eel! hne trom the National 
•:-irjr-'!es c' Hear.-. (Dr. Hamiitoni arc ava:la£>!e trom me American Type Culture Coiieajon. Rockvilie. MO is 
er-c'cyed. 



D. S'jt>cj:aneous Xenocrafi 

=9mai6 rmmcnocompetent mice (Charles River La£)oratones. Inc.. Wilmington. MA) are treated. £ per 
cx'jo. S'w'tcutaneousJy with me OVCAR-3 model. Tumors are measured on days 0. 3. 1G. i* and 17. 



esufts 



!L.2 a'one. one of the brear. cancer a-rtitxxJies 280011. 520C9. or 454A12 alone (identified in Table X 
-5 t>eiow» and IL-2 in con)unct»on with n^e antibody may be injeaed intravenously .rrto the mice on the first 
day atter rjrror tmolamation (Oay 15 or en the mird day after tumor implantation <Oay 3) with the dose and • 
?!c^ed•Jle tndjcated in Table vin. 



1177 



27 




HctiMfir^ PI IBT.tr.ATIONS LTD., 



0 256 714 



Ace-: 



?3S 



:l-2 a.-d 

2SDo::, scc:?, or 



25-S'J 



3.7S-7.S X o/'<g 
25-50 r:C/<-5 



Ca r:y for 1^ Jdys- 
be^in at Ody I post- 

Dal'.y for li 
^ays-begin at Day 1 

Once every 2 or 3 
day$ for 1^ days- 
begin at Oay 1 o*" 3 

Da-ily for 1« days- 
tegin at Oay 1 
Once every 2 or 3 
days for 14 days- 
beoin at Oay 1 or 3 



Tho ^.ax.-.v-: :ciers:6C ccse :L-2 tcunc: to between 50 and 100 KU of lL-2 given 6zi\y to 
vo*- rrii-o t-^r - says anc :50-2C0 K'J iL-a civen oai-y to ■mnunocompeten; oiice lor 14 oays. 

The^acir^Kn'S^-at^cr. o* tne combmanon of aoems as pro/'cJed m Table VMI is expected to reduce tumor 
crow-^recter :nar. the airr.rnfstrat.on of e,:rier agent alone, aithough no work has been actually done 

cor.firmins S'jcn results. . 

Vt-hen tne ex:)ear^en:s were reoec-ec 'jsmg only 1C KU of IL-2 and SOOmg of 23QDn aorr^.n.stered 
twi-e caiiy tor 5 cavs a: Dav ^ no efiect.veness was seen. The dosage and scheduling must be adjusted to 
obtain etfcaciou' resur's i.e.. me maximum tolerated dose of each component must be determined and 
tn^n a schedule c? twice daily for a: least tO days must be followed. Each type of cancer and antibody 
require di?f«'ent dosages and schedules, to be determined by rcuiine expenmentaiion. 

In an ^.emaave ~schedwi:ng to ma: given m Table vm. the maximum tolerated dose of lL-2 may be 
a-ministered alone for one week daily intraoentoneaHy (io) or intramuscularly rimj near the tumor, followed 
by administenno cne-haff me maximum tolerated dose of IU-2 and the maximum tolerated dose ot the 
antibody as scoarate mtravenous boluses. 



55 



DCAMrLE II 

A. Preparation cf ?^ic!n A C^ajn 

A soluble recombinan: ricn A which requires no solubilization to be subletted to purification and to 
c'So:av cytotox.'Oty was oreDared as follows. V/hen the coding sequence for ricin A was placed m direct 
reading frame with the ONA encodmo leader seocence cf phoA tD fo-m a puiatrve fusion oeoLOe. so ttut 
the leader sequence is the N-terminai portion of a leacer ricin A chimera, the ncin A sequences so disoosod 
result in the soluble cytotoxic material. r.-.«n«ii 

Extyession vec»rs con-^ning the genes for the precursor proteins contained m pHT3 (atq.u ueposii 
No. 67.027. deposited ^'.arci. 7. 1985). pRTl7 (ATCC Deposit No. 67.026. deposited March 7. i&36). and 
pRT33 {ATCC Oeoesit No. 67.025. deposited iwlarch 7. 1986) or their mutagenized forms were constructed. 
Transformino host ce'-.s with these expression vectors resulted m solubilization of the precursor protein 
encoded. The arg-arg modified precursor was cleaved with trypsin; the A and B portions of the precursors 
were produced as sepirete proteins, as herein described. 

In me phoA expression system, me essential component is the terminated phoA leader sequence 
•jostream of. proxinal to. and out of frame with me ricin A encoding sequence, wherein the ridn A encoding 
sequence -s initiated by an atg codon. The two coding sequences must be. ct course, provided with ?. 
compatible bacterial promoter, which was me phoA promoter already associated wim me leader. Additio..- 
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'^.'r cr-:-se^ct' c-' a DCS't:ve -o'-o^e^jiato- seauence wmcn wa<; tne oosiiive 
ite:: cry-'S' C'o:'?'^'' c! S rnunncrensts . wmcn are oescriOeC 

-v-e'-.'^eiv EjfC;,-^:a' ."^jl-. Ci:c. TBS c?u2'-:re: Mc--r. ^9 -9£o Tn:s was orov.oec cn bactenat 

T"- v*-c:crs Ae-e !r>e' ^5ec rrans^cf^. a *i;::actt :: ':z2'wz: r: nos: >^nicn was gro*n unc3er conditions 
leD!^ to: ^•^e :a'^::w!i' :^oser t.os: '^ccuef^vv jn-r' conC":tons ^nofeoy :ne oromoter piaceo tn 

'-e oro^wC* •"•^r "^a- mo-jcec oy o^cv.cn^ c-ndrrons wn-cri eftec: expression unoer 

. ^, ^1 .-.fc ^p.f^ :r.e oroa-jctio^ c;e"^'!T!e^ to c-foceec tor suti:c:ent :tme :o eflecT a 

'■os:'-c cor-'^'j.i'.'C^ -foc^c: '"^c- orctom ^-og-jc: >*cS t'^er. ^soiaiec Oy OisruDimg tne cells and the 
'^eC'iS **c5 '?'*:;ve'J I'he -ic^. A oroGucec *as t-^en •ucner ounfiec jsmg standarc techniques 
rr.r.^-r. ^ :?>e 2^ cS 2cc*'ec to <ree{y sotuWe cotcns Hoi^ever. tne efficiency of tne oaraclion and 
urif'CEt'on ..cs ..-r.naricec sy :'ea::nc soniaHy ciarHieo e/^rac: >«i»r> onenyl seonarose. The solubility of the 
r:^ ccr.'Cite 'or.ze seoara^tri trom me rremt^rare or c:ner associated fnatenals) was shown by <ts 
•"■jc^T.cta?: ATcq The scr^rcate w^s z-Jt*^.*^ *o cenmfupa^ion a: hign soeed. 
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:f acuity to re-na-" 



tcc.o:-: 
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^ :c:ai C ^ 



?t J: 



vt'-c^rt "^"^e " rr.: .-f '%dJC«iC rtC:n A was 
r'"C'C'£te ^.V rjy 0.5 m\ of 

0 ^ r -Jif- 'X'-^*^:' 500li*id)' was 



:vfr »va: 
^oeravjre 
:::cJ c 



re 3r:c.r:-r 3- .vvo^oas: rr.onoc:onc: c-vbocy d-esignatei 520CG. cescnbe^i more fully 
CBOTtr.i'Z =<• ^zz'.'Zt zr No. HSS596 C". Jar-ary i985 •'^ the Amencan Ty&e Cu*iure 
TCC'i ?="c*<v..:c*. '•T ^-t oocy wa« resTro'j with 5.5'-GitntcOi£-'2*nitrci>en20;C actdj at room 
ar.d t" vec S'j':;c;er* 5-rr.rc:n>oiane fITi was addod to c>ve 2.5 i~ moiecuies 

-• ^ --oC'V'.ere ::vc*--: v.*as acde^ tr. CO^ d the iT-oenvatized antibody The 2.32 ml 
-ir-'.--^- ar-ve -"ac zccrd t? ;r.::;B!e t**.*: ronjucatrcn rea-ticn. The .T.irure was incubated 



■ r.e cc: 

'T'' 0*. 



IJosiicn reaction rr.ir;.jre was aoobeC to a r.:r:r.g (get filtration, HPlC cot-jmn using an eluting 
5 '?•/ sodiurr 2-osr**.ate. oH 3 0. A c: 73'^ recovery of the puHfted imrr.unoconjuoaie was 



, ; -r -T-.'-^v??'-. :-. t^^s era-r'e des-aia-JL-2,^,w. The arrmo a::5 sequence of :?«S 

tL-2 di«»f3 irom vy •riMfif s^Cu^^^e nativfc human m tMat it laci<$ liiti i.'n'uii •*-aM«w — ns.nr7 
"jo:; jie. and trie cyct«»ne at Dcsitio?* t25 has been chanced to serno, Samoles of E. toI: that produce this 
11-2 nave Deen deccsited iy Cetus Ccrocration !n m» Arriencar. Type Culture Collecoon. 12301 Parklawn 
Dr»ve. Rocicvt;ie. Md. USA on September 25. 1983 unds: accession number 33.452 and on March 6. 1S84 
under accession number 39.626 under the provisions of the Budapest Treaty. 

The IL-2 was processed and purified as desaibed m the text and Figure i of U.S. Patent No. 4.604.377. 
except that the in vitro disuHide bond formation was carried out using cupric chloride, as described in U.S. 
Patent No. 4.572.798 ratn^r man o-iodosobenzoatc. When the IL-2 was recovered from the chromatography 
step(s) it was lyophilitf d and resuspended in a neutral aqueous buffer. The purity of the recombinant IL-2 
after the chfomatogra;»:ry steo(s) was at least about 95% and the IL-2 contained less than about 0.02 ng/ml 
endotoxin as determined by the Umuhis amebocyte assay. 

The purified IL-2 was formulated at a concena^tion of 0^ mg/ml with 50 mgmil mannitol. 
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■;D;2tnaoie 'fonn :ne A-nencan Tyo? 



^r.ered •n^raoe'i'oneaJiy to r^^e ^-ze. >ig'rr:r.g one cay atre- v, 
sc">5CL'ie iritcatec; to Taste vj'i 



; wtj- •'76 'TimunoiOjrin may r>€ admin- 
:rro' I'-.Diartatton ,'Dcy witM tne dose and • 



TABLE VI : I 



:i'2 aiore 2.75-7.5 x iO^ j/icc DdTiy for 1^ (lays- 

begin .at Day 1 post- 
ir^p'i ant 

In-Tiunotcxin a^cne 100 uO/<c 0^:ly for 7 days- 

begin at Day 1 

11^2 3.75-7.5 X iO^ U/^c Daily for days- 
and begin at Day 1 

!r:-nunotoxin ICO ug/kg Daily for 7 days- 
begin at Day 1 

T-e ^.aximum toterateO dcse oi H-r was tound to oe:we€r. 50 and 100 KU oi IL-2 g.ven daily to 
nuc*» mice for 14 Cays and 150-200 KU of IL-2 given dai:y to immunocompeient fntce lor 14 (Says. The 
sdfTtintsration ot -ihe combination of agents as prcr/ided in TaWe vill is e)cpected to reduce tumnr gr wtti 
create!- than the administraricn of either agent alone. 

' in ap alternative schedalino to that erven in Table vtn. the maximum tolerated dose of may be 
administered alone tor one week daily ip or tm near the tumor, followed by admimstenng one^ the 
r;aximam tolerated dose of IL-2 and the maximurr. tolerated dose of the immunotoxin, as separate 
:mraverK)os boluses. The dosage and scheduling must be adjusted to obtain efficacious results. Each type 
ci cancer and immuno»xin will require different dosages and schedules, to be detemiined by routine 
experimentation. 



OCAMPLEIII 

An immunotoxin (IMT) was constructed as described in Example II except that an 
oclonal antibody designated 260F9. described more fully above (deposited as ATCC No. HB-64e8>wa.s 
employed instead of 520C9. The resulting immunotoxin was diluted in saline and 0.01% mouse serum 

albumin. ^ . 

The IL-2 employed was the same as Example II. The target cells empioyed were human breast 
carcinoma cells from a cell line designated WX-i obtained from the National Institutes of Health. The tumor 
cells were implanted so into nude mice. 
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---.e-u:--^- ar.c -z-jz^n^ at 'cMcv/s ^r.e .fnTiunotoxm was aC-Ti>iiSterec) every otner aay lor a 
nvai^onousw z: 3 5 ug 203 '^o^'se Z'-C ^0 ag 20g rno-'te The iL-2 was acm.n.sterea 



'-ro- 



ue e t M : 



0/5 
1/5 



15.3 

G 7 



76 
47 



0/5 
0/5 













5-. 


1j *,j1L-2/3.5 ^9 




c.92 


0/5 




::D <ulL-2/3.5 -^c 




0.95 


:/5 


ii.i 


57 






o!75 


2/5 


3.5 


18 


IOC <ulL-2/7.0 




C.35 


2/5 


0.9 


i 


Sal :ne Control 




1.65 


0/5 


19.3 


100 
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*iB« :s cnange in bciy weicnt as neasur^ti Oy the ratio of rriean bo^y 
weight -in a) at days afteV treatment to mean body weig^it (in g) at 
t^.e start of treatment. 

**i*W is chance ia tu-Tior vcljnes as measjrec? by t^e ratio of mean 
tumor yoVjne (in r.-^: at 1- days after treat-ent to r^^ean tumor volj^e 
'in rrT'^) at the ste^^t of treatment. 

♦♦♦vT/'* 'S the ratio of treated tu»mor volumes to control tumor 
volGnies- * (€.5., t-C - means th.ere was 6'}% tumor gro^h 

inhibition^ 

Tne resute .noicete max tr- comtma-jor. was aoDrox.mE;eiy asditive witr. respect lo .ts antttomor 
effects: toxicrties were enhanced shgMy. Aneration oi vne dose.route/scheouie .-nay alter the efficacy and 

*cx!Citv results. _ 

Th« fnoncclor\a! aniibooy-produong hybfidomas listed beiow were deoosited with the Amencan lype 
Cut-j-e" Collection (ATCCi or invrtfo Interr^onal Inc. (IVI) under the terms of the Budapest Treaty on the 
international Recoonitton of the Oeoosit of Microorganisms tor tne- Purposes of Patent Procedure and the 
Regulations rhcrcunder (Budapest Treaty). This assures maintenance of the viable cutture for 30 years from 
date of deposit. The hytjridomas will t>e made available by ATCC or ivi under the terms ol the Budapest 
Treaty and subject to an agreement between the assignee of this application. Cetus Corporation, and ATCC 
Of IVI Which assures unrestricted availability- upon issuance of the pertinent U.S. patent. Availability of the 
deposited strains is not to be construed as a license to practice the invention in contravention of the nghts 
granted under the authority of anv government in accordance with its patent laws. The assignee has agreed 
thr. if the cell lines on deposit should die or be lost or destroyed when cultivated under suitable conditions, 
they will be promptly replaced on notification with a viable culture of the same cell Sne. 

Hach hybridoma designation listed in the left column of Table X • correspcnas to the monoclonal 
anybody produc-ng the designated monoclonal antibody. 
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rABLE X 



Cel 1 





■; on 


I VI Accession NuxDer 


or 




I i 1 -lOOso 






IVI-10057 


0 T u " 




iV! -10959 






I / i -10060 






i T 1 -lOCoi 






If*- 1 UU^^ 






i ' ; - lUUO J 


*• c i C 




; r i - iU J0"« 


32A1 




TV! -1 mfin 


— « w 1 • 




it* • A U J3 / 


14DA7 






203E2 




■ VT -1 nn7n 

• '1*1 \J\J t u 


2^ 3 






3B7H9 




:v:-ioo73 


i52Ei2 




I VI. 1007^ 


454A12 




TV! -1 fin?^ 

i V i -lUU / 3 






I VI -10076 


^0 ^ 




TVT inn 7 7 






inn73 


/ 3 7 r. ^ 




* V I - 1 00 3 






T >j T 1 nion 
I /l-lOOoO 






lYI-1003i 






It'i-10032 






IVI-10083 


Line Desicnat' 


:on ATCC OeDOSit Date 


ATCC Accession Number 




i/£//!5- 


HS -3483 


2G3 


1/27/84 


H3-349i 


23FS 


1/9/85 


H5-8697 




1/Z7/84 


Hs-8490 




l/27/8a 


>S-8489 


25632 


1/27/84 


HB-84S5 


317G5 


1/27/84 


HS-8485 


369F10 


12/13/34 


KB -8682 


454C11 


1/27/84 


K3-8484 


230011 


1/27/84 


K3-8437 


520C9 


1/8/85 


HB-8696 


'260F9-1C9 


11/7/84 


HB-8562 


clone is a 


descendent of 2('0F9 


and was found to :>e a 



5C 



antibody producer than 260F9. 

In summary, the oreserit im^ention is seen to provide a combinatton therapy for cancer using an amount 
of anti-tumor monoci'r'^i antibody and/or tmmunotoxin and IL-2 together that is pharmacologically effective. 
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1. The use of a combination of IL-2 from a mammalivi species and at least one monoclonal antibody 
*.hat binds selectively to human celts and/or at least one immunotoxin that binds selectively to human tumc. 
cells in providing a medication for the th rapeubc r pr phylactic treatment f tumor burden in a warm- 
blooded mammalian host. 
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? .-re -J* -la-T". 1 A.-i-ir. :r.c- iL-2 '-'om a mamrr:£t;ai coec:e* ar^i ai leas: one monoclonal 

'XJ'-,ncc seiecwr^. ■-•-"-.c'l :urT^o: cen: arc o- z: 'Ocs: one .m-jnr.:o„r -.a: omcs se»ec:iveiy 

.-.^I.... . - -. : ---.'T'.;'- - ;-.-:--:2:':v e'tec^:.e a-nr-ji'* '* a Tsa^^^z.^a^- soecies anrj ai 

" - " A ro.T30£-jor s'j.tac^e oarentera'. or -uocjtar.ec:;£ rroonyiaci: rfeatme"-: o: ;umor Dufoen 
-'■T.^--.rt c T.-r-.L-e :'na.'-nacc:'cc:cai:v et^ecwe anno'jn:^ !L-2 ^^or- a -r.a'n-.ai:ar: soeoe^ and a: 
.S3?: -*c^c-'o-)a" ai::D':':y '.-la: seiectivew :c numa- •j'-.c :c-;.: 

r -o^oos::on a-tc.-w:"^ to cia:r-. 2 -vnereir. 'ne fonu-^.o:' co^cnsei an a'^:;c-oay :ria: ceioc:ivety 
: ' -r :: -j-^-B.- Drear, aic-c c-vaMan cancer cent znc nas a G c V. ^c-j:yDe a.-c wr.e^e.n :r.e cancs' Demg 
'.rtatrC oreast ana or ovanan car^cs' 

- ^ r'rr.-csitiOi aCCOrStnc; to darr*. 3 or C!a:rn - y/nere:.' t-^e "-TunoiOrin ucmonsec JO antitxx:y that 
, ,;.,r.3V.!7-n tne grc^L cons-svng of: 250F9. 23C01 V 2455". 520C9 ^C5B2. 454CV.. 2G3. 33F8. 

'■:'2z' 2B9r:0. gCo!' 35510. "lOeAlO. 367HS. <2i£S. 45iC2. -S4a:2. 650E2. 74'iFe. 759E3. and antibodies 
'na:7'e"'Jnct.o-a!ty equ:vaie :c a memtje: o? saa s^^J- y.^^re.n r^e .nr^munotOKin comprises a 
-e:?'c;-a-- r-.crr^ A cr.air:, 

" - ^ --rr.;os:!.cr. accor-^i-.c :? arv one C clajmt 3 :o S y^-^e'-tn '".e IL-2 'S ^uman iL-2 anc; tne 



".ocsi'.o^. accorc-nc :c any cr^e o' cta.-r;s 3 :o 



i^-Z..— . 3es-aJ£-!L-2.:,,o*«,;2v iL-2^:2i. IL-2.UI0-. 'L-2*:,:o*^:-. oes-aia-iL-2. Of 0€s.aJa.iL-2.ui&-. 

9 "il-2 tror-. a narr-rriaiiar s:>ecie3 and a: seast one immunotoxm tfiat Dinas seieciveiy :o ceMs 
.^^,3 ..^^^ ^5 .y-^c: D'jrcer anc-cr a: ieas: one monoclonal art:oo^y :nst 0-nds selectively to human tumor 
zr\z *jse a rr^etno^ :o' tneraoeutic Of oropnyiacti: treatm^rn: 0^ :umor fcuroer m a warm-bioode<3 
rr'arr.-T'aiisr! r.cst corr.pnrinc acmintr.ering :o said hos: a 2^^r^r.^coicr9lcaIly efiec:a-fl amoun: oi a comDina- 
::cn c^ sa*:? iL-2. irr.x.unotox.nis) anii^or ar^tiboCydes} cotionaliv w::ri the ccmponenu said comtknation to 
c-e a?~:ntstc:ed seoarately to the host. 

-.0. iL-2 and immunotown and'or aniitX)dy according :o Ozsrr. 9 y^-eretn rhe immunotown comprises a 
rsrcr^oinar.: ron A chain coniugated :o a monoclonal ant:body mat binds se»ec*jve!y :o human breast 
ard c: ovanan cancer cells and has a G or M isor/pe. and wneretn the tumor burden being treated is breast 
anC'C ovanan cancer. 

iL-2 anc imrr.unotor.in and'or antibody according 10 claim 9 or claim 10 wherein the antibody is 
5 20c? or 250F9 anc tne host is human. 

:2. !L-2 and imrrunoioxin and'or antibody according to any one oi claims 9 to n wherein the 
ccmcrnaiicn is administered in repeated doses. 

:3. A process for the ixeparstion of a composition suitable tor parenteral or subciTianeous admemstra- 
tion -c marr^malian hosts icr ^heraoeutic cr prophylaaic treatment of cancer comprising mixing togett>ef Of 
.cr-.utcting tcr such use »L-2 ?rcm a mamma»iar soecies and a: least one monoclonal antibo^v that binds 
reier^v-ety to human turrc: ceHs and'or at ieas: one immunotortn that binos seJecsveiy to human tumor 
ce::s. 
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